Metabolic indicators of myocardial ischemia in man.
Myocardial metabolism had been studied in 54 patients with continuous sampling of arterial (A) and coronary sinus (CS) blood during 8- to 10-min periods of control in sinus rhythm, rapid atrial pacing and recovery. The results showed that 17 subjects were normal or had insignificant coronary artery disease (CAD; nonischemic group = NI); 37 patients had significant CAD (ischemic group = 1) and developed clinical, hemodynamic, and electrocardographic evidence of myocardial ischemia during pacing, characterized by angina, elevated left ventricular end-diastolic pressure, and depressed ST segments. During pacing-induced ischemia the following metabolic abnormalities were detected: (1) myocardial anaerobiosis indicated by lactate % uptake ((A-CS)/AS X 100) of -17.2 +/- 5.0% (mean +/- SE); (2) myocardial loss of K+ suggested by an A-CS difference of -0.25 +/- 0.08 mEq/liter (N=18); (3) small but significant loss of inorganic phosphorus (Pi) of -1.0 +/- 1.4% (N=18); and (4) elevation of CS blood creatine phosphokinase activity (N=5). These metabolic abnormalities were temporally related to the other manifestations of myocardial ischemia and were not seen in the NI; Lactate production and Pi loss occurred in 75 and 55% of the IG, respectively, suggesting that accelerated anaerobic glycolysis was the best indicator of myocardial ischemia in man. K+ loss was an unreliable index in this experimental situation, since tachycardia alone caused significant K+ egress from the heart. Lactate production and K+ loss were reduced by nitroglycerin, which abolished angina and improved hemodynamics and electrocardiographic manifestations. That these metabolic abnormalities were not observed in all 1 patients may have been related to methodology, the random distribution of CAD, and the fact that the chemical composition of the CS blood reflects the metabolic balance of both well oxygenated and ischemic areas of the myocardium.